Serum albumin attenuates the open-channel blocking effects of propofol on the human Kv1.5 channel.
The intravenous anesthetic propofol modulates various ion channel functions. It is generally accepted that approximately 98% of propofol binds to blood constituents and that the free (unbound) drug preferentially affects target proteins including ion channels. However, modulatory effects of propofol on ion channels have not been previously explored in the presence of serum albumin. This study was designed to investigate the effects of serum albumin on the blocking action of propofol on the human Kv1.5 (hKv1.5) current. Whole-cell patch-clamp method was used to record the hKv1.5 channel current, heterologously expressed in Chinese hamster ovary cells, in the absence and presence of bovine serum albumin (BSA). Propofol induced a time-dependent decline of the hKv1.5 current during depolarizing steps and slowed the time course of tail current decay upon repolarization, supporting that propofol acts as an open-channel blocker. This blocking effect was reversible and concentration-dependent with an IC50 of 62.9±3.1μM (n = 6). Bath application of 1% BSA markedly reduced the blocking potency of propofol on hKv1.5 current (IC50 of 1116.0±491.4μM; n = 6). However, in the presence of BSA, the propofol-induced inhibition of hKv1.5 current was also accompanied by a gradual decline of activated current during depolarization and deceleration of deactivating tail current upon repolarization. The presence of BSA greatly attenuated the blocking potency of propofol on hKv1.5 channel without affecting the mode of action of propofol on the channel. Serum albumin thus appears to bind to propofol and thereby reducing effective concentrations of the drug for inhibition of hKv1.5 channel.